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TELEPHONE CALL PROCESSING IN AN INTERACTIVE VOICE 
RESPONSE CALL MANAGEMENT SYSTEM 



1. Field of the Invention 

[0001] The present invention relates to the field of telecommunications. More 
particularly, the present invention relates to a customer call routing menu employing 
an interactive voice response (IVR) system. 

2. Acronyms 

[0002] The written description provided herein contains acronyms which refer to 
various telecommunications services, components and techniques, as well as features 
relating to the present invention. Although some of these acronyms are known, use 
of these acronyms is not strictly standardized in the art. For purposes of the written 
description herein, acronyms will be defined as follows: 

Automatic Number Identification (ANI) 

Customer Task Frequency (CTF) 

Dual Tone Multi Frequency (DTMF) 

Interactive Voice Response (IVR) 

3. Description of Background Information 

[0003] Many companies incorporate IVR call management systems in order to 
handle and route incoming telephone calls. This is especially true within customer 
service centers, also known as customer call centers, of companies. Typically, the 
IVR system plays an audible menu to the caller providing messages consisting of call 
routing options. The caller is then prompted to select from the call routing options. 
Often, the IVR system includes a main menu and one or more sub-menus. A caller 
is then required to navigate through the various levels of menus to reach a customer 
service representative that may provide assistance. 
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[0004] Until now, the IVR call management menus have been designed from a 
business-centric standpoint. That is, the design of IVR menus has been in part based 
upon the subjective judgment and experience of those persons directly involved in the 
management of customer service centers. Their perspective is, quite naturally, 
oriented towards the organization and how the people within the organization will 
assist the customer. For example, menu message options have been structured using 
corporate department designations, e.g., billing department, repair group, etc. The 
order in which the departments are arranged in the menu may be influenced by a 
variety of factors including company hierarchy. As a result, callers may have to listen 
to many, if not all, of the menu message options before deciding upon an option to 
select. In some instances, the caller makes an incorrect selection and is routed to a 
service representative not able to assist them in accomplishing their task. This leads 
to caller dissatisfaction and frustration, as well as the added cost of transferring the 
call to the appropriate service representative. 

[0005] Some IVRs customize the menu for a particular caller, using for instance, 
automatic number identification (ANI). One example of an IVR system that uses ANI 
to identify the caller and individualize the menu was presented by POLCYN et al, 
U.S. Patent No. 6,061,433. However, POLCYN et al., has many drawbacks, 
particularly with respect to customer service centers of telecommunications carriers. 
The nature of customer service centers for telecommunications carriers is not well 
suited to individualizing the menu for a particular caller because customer service 
centers for telecommunications carriers receive few repeat callers. Moreover, callers 
that do call back are usually calling for reasons unrelated to the previous call, e.g., to 
request a different service. Furthermore, individualizing the menu based upon a 
particular caller requires extra processing and places additional demands upon the 
system. 
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[0006] It has been observed that most customers call a customer service center 
number with a specific task in mind, not an organizational unit. As a result, it would 
be desirable to have a customer-centric IVR for call management that improves 
customer satisfaction. The present invention overcomes the problems associated with 
the prior art. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0007] The present invention is further described in the detailed description that 
follows, by reference to the noted plurality of drawings by way of non-limiting 
examples of embodiments of the present invention, in which like reference numerals 
represeht^milar parts throughout several views of the drawings, and in which: 

Fig. ris an exemplary menu structure of a prior art interactive voice response 
system;\ 

Fig. \is an exemplary menu structure of an interactive voice response system, 
accord&g^o an aspect of the present invention; 

Fig. 3\is an exemplary menu structure of a customer-centric IVR call 
managen^ent system, according to an aspect of the present invention 

Fig. 4Nan exemplary customer task frequency table, according to an aspect of 
the present invention; and 

Fig.\ is an exemplary flowchart diagram of a call processed in an interactive 
voice response system, according to an aspect of the present invention. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 
[0008] In view of the foregoing, the present invention, through one or more of its 
various aspects and/or embodiments is thus presented to provide a customer call 
routing menu for an IVR call management system. 

[0009] Accordingly, one aspect of the present invention is to provide a method for 
processing a telephone call placed to an interactive voice response system of a 
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customer service center of a telecommunications carrier. The method includes 
receiving a call from a caller and presenting a sequence of menu messages to the 
caller that represent caller tasks. The sequence of menu messages are arranged in an 
order so that more frequently requested tasks are played to the caller before less 
frequently requested tasks are played to the caller. The method also includes 
prompting the caller to select from one of the menu messages and routing the call in 
accordance with the caller's selection. 

[0010] The method may include presenting a main menu to the caller and at least 
one sub-menu to the caller. At least one of the menu messages could be associated 
with a customer bill or payment. Another menu message may be associated with 
adding, changing, or removing an optional service. Yet another menu message may 
be associated with opening or closing an account. Further, another menu message 
could be related to moving or reconnecting telephone service or about obtaining 
information concerning telephone services. 

[0011] Another aspect of the present invention is to provide a method for 
processing a telephone call placed to an interactive voice response system of a 
customer service center of a telecommunications carrier. The method includes 
receiving a call from a caller and presenting a sequence of main menu messages to the 
caller. At least one of the menu messages represent groups of customer tasks. The 
method further includes prompting the caller to select from one of the main menu 
messages and presenting a sequence of sub-menu messages to the caller. The method 
also includes prompting the caller to select from one of the sub-menu messages and 
routing the call in accordance with the caller's selection. 

[0012] The method may include presenting a sequence of main menu messages in 
an order so that more frequently requested tasks are played to the caller before less 
frequently requested tasks are played to the caller. The method may further include 
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presenting the sequence of sub-menu messages in an order so that more frequently 
requested tasks are played to the caller before less frequently requested tasks are 
played to the caller. At least one of the sub-menu messages may represent groups of 
customer tasks. 

[0013] The method may include presenting a main menu to the caller and at least 
one sub-menu to the caller. At least one of the menu messages could be associated 
with a customer bill or payment. Another menu message may be associated with 
adding, changing, or removing an optional service. Yet another menu message may 
be associated with opening or closing an account. Further, another menu message 
could be related to moving or reconnecting telephone service or about obtaining 
information concerning telephone services. 

[0014] Another aspect of the present invention is to provide a telecommunications 
system for receiving telephone calls at a customer service center. The system includes 
an interactive voice response unit that provides at least one menu of messages 
representing customer tasks requested by customers. The menu is arranged in an 
order so that more frequently requested tasks are played to the caller before less 
frequently requested tasks are played to the caller. Further, the caller is prompted to 
select a menu message and the call is routed in accordance with the caller's selection. 
[0015] The selection of a menu message by a caller may cause a sub-menu to be 
presented to the caller, in which the sub-menu includes a sequence of menu messages. 
The selection of a menu message by a caller may also cause the call to be transferred 
to a customer service representative. 

[0016] Another aspect of the present invention is to provide a computer readable 
medium for storing a computer program that processes a telephone call in an 
interactive voice response system. The computer readable medium includes a 
presenting source code segment that presents a sequence of menu messages to the 
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caller that represent caller tasks. The sequence of menu messages are arranged in an 
order so that more frequently requested tasks are played to the caller before less 
frequently requested tasks are played to the caller. The computer readable medium 
also includes a prompting source code segment that prompts the caller to select from 
one of the menu messages. Further, the computer readable medium includes a routing 
source code segment that routes the call in accordance with the caller's selection. 
[0017] The presenting source code segment of the computer readable medium may 
present a main menu to the caller and at least one sub-menu to the caller. Further, the 
presenting source code segment may present a sub-menu to the caller in response to 
*0 the routing code segment's routing of the call in accordance with the caller's selection 

u from the main menu. The routing source code segment may transfer the caller to a 

sj customer service representative. Further, the presenting source code segment may 

^ present at least one sub-menu to the caller in response to the caller's selection from 

*L another sub-menu. 

Si [0018] The present invention relates to telephone call processing in an IVR call 

y 

l« management system. In one embodiment, the IVR call management system of the 

:sss. 

u present invention is directed to function in a customer service center for a 

telecommunications carrier. The IVR call management system supports a menu that 
is organized by customer tasks and is worded with terminology commonly used by 
customers. Further, the order of the menu messages in the IVR call management 
system is based upon the frequency of the tasks requested by customers. This 
approach to menu design is referred to as customer-centric. 
[0019] Fig. 1 illustrates a business-centric menu structure for an IVR that is found 
in the prior art. The caller is presented with the following menu messages in the main 
menu: "For the ordering department, press 1"; "For the billing department, press 2"; 
"For the repair department, press 3"; "For the revenue management department, press 
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4". If the caller selects "1" from the main menu, sub-menu 1 prompts the caller as 
follows: "For the phone service group, press 1" and "For the DSL group, press 2". 
As a result of the caller's selection in sub-menu 1, the call is transferred to the 
identified group, i.e., the phone service group or the DSL group. If the caller selects 
"2" from the main menu, the caller is transferred to the billing department. If the 
caller selects "3" from the main menu, sub-menu 3 prompts the caller as follows: 
"For the repair group, press 1"; "For the technician scheduling group, press 2"; and 
"For the technician re-schedule group, press 3". As a result of the caller's selection 
in sub-menu 3, the call is transferred to the identified group, i.e., the repair group, the 
technician scheduling group, or the technician re-scheduling group. If the caller 
selects "4" from the main menu, the caller is transferred to the revenue management 
group. 

[0020] Fig. 2 illustrates an exemplary embodiment of the present invention 
according to a customer-centric menu structure. In one embodiment, the IVR call 
management system employs the Nortel Networks Periphonics Voice Processing 
Series Information Server VPS/is2 model. The IVR call management system may use 
Periphonics Operating System 5.3-1 (or higher version) running on a Sparc 
workstation available from Sun Microsystems, Inc. The Sparc workstation may be 
equipped, for example, with Sun Operating System 5.6 (or higher version). In Fig. 
2, the caller 4s presented with the following audible menu messages in the main menu: 
"If you are calling about your bill, your payments, or your account information, press 
1"; "To add, change, or remove an optional service, such as Caller ID or a second line, 
press 2"; "To open or close your account, or to move or reconnect your service, press 
3"; and "To find out how to use our services or to find out about the price and 
availability or our services, press 4". 

[0021] If the caller selects " 1 " from the main menu, sub-menu 1 prompts the caller 
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as follows: 'To find out the balance due on your account, press 1"; M To discuss or get 
information about the long-distance portion of your bill, press 2"; "For information 
about your bill that does not concern long-distance, press 3"; and "To report a 
payment or to find out where to make a payment, press 4". As a result of the caller's 
selection in sub-menu 1, the call is transferred to a customer service representative 
capable of assisting the customer with the identified task, i.e., obtaining account 
balance information, obtaining billing information for long distance calls, obtaining 
billing information for non-long distance calls, or obtaining payment information. 
[0022] If the caller selects "2" from the main menu, sub-menu 2 prompts the caller 
as follows: "To add an optional service, press 1"; and "To change or remove an 
optional service, press 2"; "For information about your Caller ID equipment, press 3". 
As a result of the caller's selection in sub-menu 2, the call is transferred to a customer 
service representative capable of assisting the customer with the identified task, i.e., 
adding an optional service, changing or removing an optional service, or obtaining 
information about caller ID equipment. 

[0023] If the caller selects "3" from the main menu, sub-menu 3 prompts the caller 
as follows: "To open an account, press 1"; "To close your account, press 2"; "To 
move your service to another address, press 3"; "To change the name on your account, 
press 4"; and "To get your service reconnected, press 5". As a result of the caller's 
selection in sub-menu 3 , the call is transferred to a customer service representative 
capable of assisting the customer with the identified task, i.e., opening an account, 
closing an account, moving an account, changing the name on an account, or 
reconnecting service. 

[0024] If the caller selects "4" from the main menu, the call is transferred to a 
customer service representative capable of assisting the customer. In all cases, the 
design of the customer-centric menu structure causes the call to be transferred to a 
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customer service representative trained to assist the caller with the particular task 
selected by the caller. 

[0025] As shown in Fig. 2, the sequence of main message options may include 
groups of related tasks or individual tasks. It is preferred that each sub-menu message 
option includes individual tasks; although, in the alternative a sub-menu message may 
include groups of related tasks. In cases where a sub-menu message includes groups 
of related tasks, additional levels of sub-menus may be provided. The possible menu 
messages are not intended to be limited to those shown, but may include others as 
circumstances warrant. The determination of which messages are used in the menus 
will be discussed herein later. 

[0026] In an embodiment, the menu messages in the main menu and sub-menus are 
arranged in the order of the most frequently requested tasks, with the most frequently 
requested tasks presented first. The determination of which tasks are most frequently 
requested will be described herein later. 

[0027] Fig. 3 illustrates an exemplary menu structure of a customer-centric IVR 
call management system of the present invention. An incoming call to the customer 
service center is received by the IVR call management system and a greeting message 
is played to the caller at block 101 . At block 102, a main menu is played to the caller 
including menu messages identifying various groups of tasks and an individual task 
from which to choose. A group of tasks is defined as more than one task. An 
individual task is defined as a single task. Examples of various groups of tasks and 
individual tasks were discussed with reference to Fig. 2. The groups of tasks are 
represented by blocks 103, 104, and 105. Block 103 includes group of tasks 1, 2, 3 
and 4; block 104 includes group of tasks 5, 6, and 7; and block 105 includes group of 
tasks 8, 9, 10, 11 and 12. Block 106 includes an individual task 13. 
[0028] The main menu 102 prompts the caller to select one of the groups of tasks 
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(blocks 103, 104, 105) or the individual task (block 106). If the caller selects group 
of tasks 1 through 4 (block 103), a sub-menu 107 is played to the caller including 
menu messages of individual tasks associated with groups of task 1 through 4, from 
which to choose. The sub-menu 107 prompts the caller to select from individual tasks 
1 through 4, which are represented by blocks 108, 109, 1 10 and 111. It is clear that 
a different sub-menu is played to the caller based upon whether the caller selects 
block 103, 104, or 105 in the main menu. If the caller selects task 1 (block 108), the 
call is transferred to a service representative at block 121. If the caller selects task 2 
(block 109), the call is transferred to a service representative at block 122. If the 
caller selects task 3 (block 1 10), the call is transferred to a service representative at 
block 123. If the caller selects task 4 (block 111), the call is transferred to a service 
representative at block 124. 

[0029] If at the main menu 102, the caller selects group of tasks 5-7 (block 104) 
a sub-menu 107 is played to the caller including menu messages of individual tasks 
associated with group of tasks 5 through 7, from which to choose. The sub-menu 107 
prompts the caller to select from individual tasks 5 through 7, which are represented 
by blocks 112, 113 and 114. If the caller selects task 5 (block 112), the call is 
transferred to a service representative at block 125. If the caller selects task 6 (block 
113), the call is transferred to a service representative at block 126. If the caller 
selects task 7 (block 1 1 4), the call is transferred to an service representative at block 
127. 

[0030] If at the main menu 102, the caller selects group of tasks 8-12 (block 105) 
a sub-menu 107 is played to the caller comprising menu messages of individual tasks 
associated with group of tasks 8 through 12, from which to choose. The sub-menu 
107 prompts the caller to select from individual tasks 8 through 12, which are 
represented by blocks 1 15, 1 16, 1 17, 1 18 and 1 19. If the caller selects task 8 (block 

10 



P20419.S01 

115), the call is transferred to a service representative at block 128. If the caller 
selects task 9 (block 1 16), the call is transferred to a service representative at block 
129. If the caller selects task 10 (block 117), the call is transferred to a service 
representative at block 130. If the caller selects task 11 (block 118), the call is 
transferred to an service representative at block 131. If the caller selects task 12 
(block 1 19), the call is transferred to a service representative at block 132. 
[0031] If at the main menu 102, the caller selects individual task 13 (block 106), 
no sub-menu is played and the caller is transferred to a service representative at block 
133. 

[0032] Fig. 4 is an exemplary customer task frequency (CTF ) table of the present 
invention. In order to design a customer-centric menu, as previously discussed with 
reference to Figs. 2 and 3, a large random sample of customer tasks is compiled, 
preferably by customer service representatives, who record the nature of various caller 
requests over a given period of time. Generally, the caller's request is recited in the 
caller's opening statement. For instance, a caller may say "I need to get information 
about a bill" or "I would like to schedule a payment 11 , etc. A random sample of 2500 
customer requests is used to construct the CTF table; although, any sufficiently large 
random sample may be used. Next, the identified tasks are classified into groups of 
tasks that are generally related. For instance, all tasks concerning a statement of 
account or billing inquiry would logically constitute one group. Next, the individual 
tasks are recorded on the CTF table. The CTF table is the basis for designing the 
customer-centric menu in that it is used for identifying what is included in the menu 
items. Further, the CTF table is used for identifying the sequence of menu items, i.e., 
presenting the most frequently requested tasks first. 

[0033] For example, referring to Fig. 4, callers desiring to get information about 
a bill represented 17.8% of the tasks demanded in the particular sample, the most 
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frequently requested task. Therefore, a group of tasks associated with billing would 
be played first in the main menu. Further, getting information about a particular bill 
would be played first in the sub-menu. Also in this sample, callers wishing to add 
optional services represented 9.3% of the tasks demanded in the sample, i.e, the 
second most frequently requested task. Therefore, a group of tasks associated with 
adding, changing, or removing an optional service would be the second message 
played in the main menu to callers. Since adding an optional service was requested 
more frequently than changing or removing an optional service, it would be played 
first in the sub-menu. The process of designing the menu structure as a function of 
the frequency with which the tasks are requested continues until all of the tasks listed 
in the CTF have been allocated in the menu structure. 

[0034] Additionally, the CTF table is used for identifying the terminology of words 
to be used in the menu messages, i.e., the language used by the customers. To assure 
that the callers can identify with the menu messages, the caller's actual choice of 
words obtained from the random sample is used in the CTF table, and subsequently, 
in the menu messages. 

[0035] Over time, the demands of callers change and the services offered by the 
telecommunications carrier evolves. Thus, the process of conducting a random 
sample of callers and constructing the CTF table is repeated periodically. 
[0036] Fig. 5 shows an exemplary flowchart diagram of a call processed in the 
IVR call management system, according to an aspect of the present invention. At step 
s2, a call is received at the IVR call management system. A greeting is played to the 
caller at step s4. At step s6, the main menu is played to the caller and the caller is 
prompted to select from a group of menu messages. The caller's selection is received 
at step s8. At step slO, a determination is made as to whether an additional menu 
level should be presented to the caller. 
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[0037] If a "no M determination is made at step slO, the caller is transferred to the 
appropriate service representative at step si 2 and the caller is assisted at step si 4. 
The call is terminated at step si 6. In general, if the caller selects a menu message that 
includes an individual task rather than a group of tasks, the call will be transferred to 
the appropriate customer service representative. However, if the caller selects a menu 
message that comprises a group of tasks, a sub-menu will be played to the caller. If 
a "yes" determination is made at step slO, a sub-menu is presented to the caller at step 
si 5 and the caller's selection is received at step s8. The loop continues until a "no" 
determination is made at step slO, at which time the caller is transferred to a service 
representative at step s 12 for assistance. 

[0038] Although the invention has been described with reference to several 
exemplary embodiments, it is understood that the words that have been used are 
words of description and illustration, rather than words of limitation. Changes may 
be made within the purview of the appended claims, as presently stated and as 
amended, without departing from the scope and spirit of the invention in its aspects. 
Although the invention has been described with reference to particular means, 
materials and embodiments, the invention is not intended to be limited to the 
particulars disclosed; rather, the invention extends to all functionally equivalent 
structures, methods, and uses such as are within the scope of the appended claims. 
For instance, it should be understood that callers may select menu messages via any 
means including DTMF input or spoken word. 

[0039] In accordance with various embodiments of the present invention, the 
methods described herein are intended for operation as software programs running on 
a computer processor. Dedicated hardware implementations including, but not limited 
to, application specific integrated circuits, programmable logic arrays and other 
hardware devices can likewise be constructed to implement the methods described 
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herein. Furthermore, alternative software implementations including, but not limited 
to, distributed processing or component/object distributed processing, parallel 
processing, or virtual machine processing can also be constructed to implement the 
methods described herein. 

[0040] It should also be noted that the software implementations of the present 
invention as described herein are optionally stored on a tangible storage medium, such 
as: a magnetic medium such as a disk or tape; a magneto-optical or optical medium 
such as a disk; or a solid state medium such as a memory card or other package that 
houses one or more read-only (non-volatile) memories, random access memories, or 
other re-writable (volatile) memories. A digital file attachment to E-mail or other self- 
contained information archive or set of archives is considered a distribution medium 
equivalent to a tangible storage medium. Accordingly, the invention is considered to 
include a tangible storage medium or distribution medium, as listed herein and 
including art-recognized equivalents and successor media, in which the software 
implementations herein are stored. 

[0041] Although the present specification describes components and functions 
implemented in the embodiments with reference to particular standards and protocols, 
the invention is not limited to such standards and protocols. Each of the standards, 
including standards for the IVR system, represent examples of the state of the art. 
Such standards are periodically superseded by faster or more efficient equivalents 
having essentially the same functions. Accordingly, replacement standards and 
protocols having the same functions are considered equivalents. 
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